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III. In systems whose bases are less than unity, there is hit cne such 
logarithm and it is less than unity. 



Point of Inflection.— If we put 
dy' 



^ = 0wehavey = ^, 



which substituted in 

gives -j- = tan a>= — c' 



f gives *? = tan «=-*-*, 
dy dy 




also in the value of x = -f- and we have = — c l ~£. 

o v ~ e y 



. tan a) 



= (-f) 



for point of inflection. That is, the tangent to the curve at 
the point of inflection is parallel to a diagonal of the rectangle formed 
by the co-ordinates of the point of inflection and the co-ordmate axes. 



SOLUTIONS OF PROBLEMS IN NO. 3. 



Solutions have been received as follows: S.J. Child solved 12; Theo. 
L. DeLand solved 11; Prof. A. B. Evans solved 11, 12, 13 and 14; Prof. 
J. M. Greenwood solved 13 and 14; Henry Gunder solved 11 and 12; 
William Hoover solved 12; Artemas Martin solved 11, 12, 13 and 14; 
L, Eegan solved 12; "Walter Siverly solved 11, 12, 13 and 14; S. W. 
Salmon solved 11 and 12; Prof. J. Scheffer solved 11 and 12; and E. B. 
Seitz solved 15. 



11. "Borrowed a sum of money at 8 per cent, simple interest and 
loaned it out again at 5 per cent, compound interest; in what time will I 
gain the amount borrowed." 

SOLUTION BY HENRY GTJNDEB, GREENVILLE, OHIO. 

Let the sum borrowed be $1, and put t for the time to gain this sum. 
Then by the conditions we have (1.05)' = 2 + .08 t. By trial we find 
t = 30 years + x, a, fraction of a year. To find this fraction we have 
the following equation: (1.05) 30 + (1.05) 30 X .05 x = 4.40 + .08 x, from 
which we find x = .5735 years; hence the time is 30y. 6m. 26d. 



12. "Given the base A Oof a triangle and the ratio of A B to B G 
to find the locus of the point B by Geometry." 
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SOLUTION BY AKTEMAS MABTIN, ERIE, PA. 

Put A C—a and the ratio of A B to B C as m to n; then 

{ABf: (B (Tf'.:m?:n\ 

Take the origin at A and let A D = a>, BD = y; then AB= i/ajT-\- y* 

and B G = x/\a — xf + y 2 ; 

. • . x' -f y 2 : (a — xf -\- y 2 :: m 2 : n 2 ; 

, I m? a \ 2 , , ( inn a\ 2 

whence (# * -J + y 2 = [—, A , 

\ m 2 — n?J \m 2 — n 2 J 

the equation to a circle whose radius is 

m n a 

m 2 — n 2 ' 



13. "A hody is projected at a given distance from the center of force 
with a given velocity, and in a direction perpendicular to that distance : 
When the force is repulsive and varies inversely as the cube of the dis- 
tance, find the path of the hody." 

SOLUTION BY AgHER B. EVANS, LOOKPOBT, N. Y. 

Let r and he the angular co-ordinates of the body at the time t from 
the commencement of motion, the origin being the center of force. Let 
v be the velocity of projection, and let the prime radius be so taken that 
r = a, and 6 = at the instant of projection. 

From the usual equations of motion we have, fi being the intensity of 
the repulsive force at a unit's distance, 

Eliminating dt between these equations, we find for the differential 
equation of the curve 

Add) ' + a 2 r 2 K } 



Put m 2 for 



<? + V 



<y2 i JL 

and reduce (1) to the form x a 2 
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d (™) /T _ 
or- r= kL g = ~^ + grfg .(2) 

Integrating (2) we find 

°K 1 (=H°-(?)H> / ^r 

for the equation of the required path. 

PROBLEMS. 



20. It is required to circumscribe about a given parabola an isosceles 
triangle whose area shall be a minimum. — Communicated by A. W. Ma- 
son, Audenreid, Carbon County, Pa. 

21. A B G Die, a quadrilateral; O, the intersection of the diagonals; 
P, Q, points in B D, A O, such that Q A = O Cand PB=OD. Prove 
that the center of gravity of the quadrilateral coincides with that of the 
triangle O P <?.— Communicated by I. H. Tueebll, Cumminsville, Ohio. 

22. Show that the distance from a vertex of any plane triangle to the 
points where the opposite escribed circle touches the sides meeting at 
that vertex is constant and equal to half the sum of the sides of the tri- 
angle. — Communicated by Pboe. C. M. Woodwabd, St. Louis, Mo. 

23. If the brightness of the moon be equal to the brightness of the 
clouds by day, show that the light of an overcast day is to that of a full 
moon-lit night as 8(360) 2 : n 2 ; the diameter of the moon being 30'. — 
Communicated by Pbof. Jas. Nooney, New Haven, Conn. 

24 There are m labels, to be distributed by lot among m different ar- 
ticles. Kequired the probable amount of coincidence in two independent 
allotments. — Communicated by Peof. Pliny Eaele Chase, Haverford 
College, Pa. 

EDITORIAL WOTES. 



We have been obliged, for want of room, to defer publishing the solutions of Nos. 
14 and 15 to our next issue. We regret that our limited space will not permit us to 
publish the elegant solution of No. 12 by Prof. Scheffer, and of No. 13 by Messrs. 
Greenwood and Martin. 

We publish in this number a translation of a letter received from Prof. Schiaparelli 
in reply to Prof. Hall's article, on Comets and Meteors, published in No. 2, which we 
think will interest most of our readers. In a note to the editor, Prof. Hall writes: " It 
is not difficult I think to reply to the two propositions laid down by Prof. Schiaparelli, 
but as he fully concedes that the solution given by Laplace is practically correct, I have 
nothing more to say." 



